This work proposes a new combination and proportion of chemicals available in the local market to prepare laundry detergent at low cost in context of Bangladesh. The proposed formula ensures good foaming and washing quality of the detergent that can compete the existing other laundry detergents in the market. The pH of the product is maintained at 10 which is close to that of other detergent powder being sold in market now. The cost analysis in accordance with the proposed formula shows that the production of 1 kg detergent powder costs 20-25 BDT; therefore, can be sold at a price lower than the other detergents available in market. The proposed formula can reduce the selling price of the detergent at 40-45 BDT, whereas the other companies are selling it from 50-140 BDT in the market. This offers a new scope to produce laundry detergent at a very low cost as well as good washing performance of the product using the locally available chemicals in Bangladesh.
INTRODUCTION
Laundry detergent is widely used a household chemical product all over the world. In Bangladesh this is also popular for washing and cleaning clothes. The production of laundry detergent comprises of the combination of various chemicals. There are some common chemicals required for the production of laundry detergents. Besides these common chemicals, different industries use different types of other chemicals which are responsible for the comparative quality of detergents produced by various companies. Production of detergents includes various chemicals; of them some are costly and need to be used in right proportion for the effective performance. Some of these costly chemicals are specially imported in Bangladesh because they are not available in the local chemical market.
Laundry detergents are formulated from six groups of substances:
. Surfactants . Builders . Bleaching-agents . Enzymes . Fillers
Besides these common ingredients, some other components are added like, corrosion inhibitors, combination and proportion of the components used in the preparation of laundry detergent may vary. Besides some common compounds various other chemicals are available to formulate a new and effective detergent recipe. This work presents a new and effective formula for laundry detergent having good washing and cleaning properties, at a price lower than the others available in market
PRESENT SCENARIO
A survey on the present scenario shows that the chemicals used by the industries to produce laundry detergent differ to a great extent. Some are using sodium sulphate as the major ingredient and some are Calcium Carbonate. Some are using special ingredient like enzyme for the better efficiency of their product. The following table shows the chemicals used by the industries producing laundry detergent in Bangladesh. 
METHODOLOGY
Experiments have been conducted in several trials. Chemicals have been collected from the local chemical market situated at Mitford, Dhaka. The pH and other physical properties of the chemicals were tested individually in the laboratory. After each trial of detergent preparation the pH, foaming, washing and cleaning quality have been tested to find out the best result. Detergent proportion and composition were tested in several trials for one kg basis of the major ingredient Sodium Sulphate. Cost analysis has been done for each trial to understand the commercial feasibility of the detergent and finally the best trial has been proposed to formulate the detergent powder.
PROPOSEED COMBINATION AND PROPORTION OF DETERGENT
The laboratory test has found that the following composition and proportion of chemicals offer a good quality detergent; 
PERFORMANCE TEST RESULT
The performance test has been done with some clothes having dirt and stains on them. A small amount of detergent (approximately 20 gm) is dissolved in a bucket of water and the clothes are kept in it for 20 minutes. After 20 minutes the clothes are taken out from the detergent water to observe the washing and cleaning performance of the formulated detergent powder. The observation has shown that the stains and dirt have been removed successfully from the clothes by using the formulated detergent powder. The overall performance test of the formulated detergent has shown the following result:
Foam Quality: Well Cleaning and Washing Performance: Good pH: 10
The pH of detergent is generally maintained at 10 or close to 10. The pH test of some other detergent powder available in the market shows the following result: 
COST ANALYSIS
To attain the commercial feasibility of the formulated detergent powder the individual price of the detergent chemicals available in the local market has been surveyed. The cost for the preparation of about one kg detergent is then determined. The present market price of the detergent chemicals is given here: The price of other detergent powder available in market is shown in the following table: The production of approximately 1 kg detergent powder costs almost 24 BDT. Considering other additional costs involved in the production, the selling price of 1 kg detergent powder produced from the proposed formula can be set from 40 45 BDT, whereas the others are selling from 50 to 100 and more.
SCOPE OF ADVANCE WORK
At present days, enzymes are getting popular as an active ingredient of detergent. The enzymes used in laundry detergents act on materials that make up a variety of stains and soils so that these materials can be washed away more easily. These enzymes are named after the materials they can act upon, for example, proteases break down protease based stains, lipolases break down lipid (fat) based stains and amylases break down starches and other carbohydrate based stains. Since one enzyme molecule can act on many substrate molecules, a small amount of enzyme added to laundry detergent can provide a big cleaning benefit to the consumers. But the cost of enzyme is high and imported in Bangladesh since there is no local manufacturer of enzyme. For this reason the local manufacturers of detergent powder in Bangladesh cannot use enzyme to enhance the quality of their detergent. Only big companies like, Unilever is found using effective enzyme in their detergent product named Surf Excel.
The invention or development in manufacturing enzymes from local resources can bring more scope to the production of effective laundry detergent in Bangladesh to compete the international market of laundry detergent. A good example of resources is Papaya. Papaya, especially unripe ones, is a great source of Papain enzyme. This enzyme is useful to remove protease type stains from the clothes. In developed countries high technology is being used to extract Papain enzyme from Papaya and use it commercially. Future work can be proposed in this area with a target to invent a cost effective manufacturing process of detergent enzyme from the available local resources to enhance the washing quality of the formulated detergent.
CONCLUSION
Like all other countries, Bangladesh also has large consumption of laundry detergent. But the problem faced in this sector is, some of the chemicals are not available in the local market throughout the year. Big companies like Unilever, Square are used to import chemicals independently rather buying them from the local market. This is also a cause for the high selling price of detergent here. If the proposed formula is used commercially, it can offer new scope of work as well as change the present scenario.
